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APPLICATION TRACE REPLAY AND 
SIMULATION SYSTEMIS AND METHODS 

TECHNICAL FIELD 

0001. This document generally relates to systems and 
methods for simulation and testing of Software and multi 
device systems, and particularly, but not by way of limitation, 
to simulation and testing of applications in a client server 
environment. 

BACKGROUND 

0002 Software developers typically invest many hours 
testing each section or module of Software they develop to 
help ensure that the software will operate as expected without 
generating errors, faults, or other execution maladies. Such 
testing may include tests executed to test functional, interac 
tive, and communication behavior of the software within a 
development environment, Such as that provided by a testing 
lab that includes one or more representative hardware sys 
tems: However, despite attempts to deliver error-free software 
to the user, untested or unanticipated uses of the Software may 
cause problems to occur. Problems may occur or only be 
detected when hardware that was not part of a testing lab is 
used to operate or interact with the software. 

BRIEF DESCRIPTION OF DRAWINGS 

0003. The present disclosure is illustrated by way of 
example and not limitation in the figures of the accompanying 
drawings, in which like references indicate similar elements 
and in which: 
0004 FIG. 1 is a block diagram of an example system 
having a client-server architecture for an enterprise applica 
tion platform capable of employing the systems and methods 
described herein; 
0005 FIG. 2 is a block diagram of example applications 
and modules employable in the enterprise application plat 
form of FIG. 1; 
0006 FIG. 3 is a block diagram of example modules uti 
lized in the cross-functional services of FIG. 1 for systems 
and methods of replaying a trace and simulating an applica 
tion; 
0007 FIG. 4a is a block diagram illustrating an example of 
a networked client-server system with a simulation agent; 
0008 FIG.4b is a block diagram illustrating an example of 
a networked simulation system; 
0009 FIG. 5 is a flow diagram of an example method of 
preparing a trace for simulation; 
0010 FIG. 6 is block diagram of a trace simulation sys 
tem; and 
0011 FIG. 7 depicts a block diagram of a machine in the 
example form of a processing system within which may be 
executed a set of instructions for causing the machine to 
perform any one or more of the methodologies discussed 
herein. 

DETAILED DESCRIPTION 

0012. The description that follows includes illustrative 
systems, methods, techniques, instruction sequences, and 
computing machine program products that embody illustra 
tive embodiments. In the following description, for purposes 
of explanation, numerous specific details are set forth in order 
to provide an understanding of various embodiments of the 
inventive subject matter. It will be evident, however, to those 
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skilled in the art that embodiments of the inventive subject 
matter may be practiced without these specific details. In 
general, well-known instruction instances, protocols, struc 
tures, and techniques have not been shown in detail. 
0013 To detect sources of errors in such cases, some soft 
ware provides a tracing mode, in which the interactions or 
communications of the Software is recorded for Subsequent 
perusal by Software developers or maintenance personnel. By 
reviewing the resulting trace, which is often provided in a log 
file or similar data structure, the developer may determine the 
cause of the error and revise the software to eliminate it. In 
Some cases, message types and communication data associ 
ated with software interactions may be added to the log file to 
provide useful information to the developer. 
0014. At least some of the embodiments described herein 
provide various techniques for tracing application interac 
tions when an application accessed by an application on a 
remote device, and replaying that trace in a environment 
different from the remote device. Examples of object-ori 
ented languages employable for producing the application 
interactions, the tracing mechanism, and trace replay systems 
include ABAPR (Advanced Business Application Program 
ming) by SAP AG, Java R by Sun Microsystems, Inc., and 
others. 
0015 The trace replay systems facilitate inspection and 
debugging of the applications and their respective systems by, 
for example, recording interactions for later analysis and 
testing of the applications. Described below are techniques 
for replaying recorded traces in an environment other than 
where the trace was recorded. Any particular tracing mecha 
nism according to the embodiments discussed herein may be 
utilized to record the interactions between multiple devices or 
software applications. Other aspects of the embodiments dis 
cussed herein may be ascertained from the following detailed 
description. 
0016 FIG. 1 is a network diagram depicting an example 
system 110, according to one exemplary embodiment, having 
a client-server architecture configured to perform the various 
methods described herein. A platform (e.g., machines and 
Software), in the exemplary form of an enterprise application 
platform 112, provides server-side functionality via a net 
work 114 (e.g., the Internet) to one or more clients. FIG. 1 
illustrates, for example, a client machine 116 with a web 
client 118 (e.g., a browser, such as the Internet Explorer(R) 
browser developed by Microsoft Corporation), a small device 
client machine 122 with a small device web client 119 (e.g., a 
browser without a script engine), and a client/server machine 
117 with a programmatic client 120. 
0017 Turning specifically to the enterprise application 
platform 112, web servers 124 and application program inter 
face servers 125 are coupled to, and provide web and pro 
grammatic interfaces to, application servers 126. The appli 
cation servers 126 are, in turn, shown to be coupled to one or 
more database servers 128 that may facilitate access to one or 
more databases 130. The web servers 124, application pro 
gram interface servers 125, application servers 126, and data 
base servers 128 may host cross-functional services 132. The 
application servers 126 may further host domain applications 
134. 

0018. The cross-functional services 132 may provide user 
services and processes that utilize the enterprise application 
platform 112. For example, the cross-functional services 132 
may provide portal services (e.g., web services), database 
services, and connectivity to the domain applications 134 for 
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users that operate the client machine 116, the client/server 
machine 117, and the small device client machine 122. In 
addition; the cross-functional services 132 may provide an 
environment for delivering enhancements to existing appli 
cations and for integrating third party and legacy applications 
with existing cross-functional services 132 and domain appli 
cations 134. Further, while the system 110 shown in FIG. 1 
employs a client-server architecture, the present disclosure is, 
of course, not limited to Such an architecture, and could 
equally well find application in a distributed or peer-to-peer 
architecture system. 
0019 FIG. 2 is a block diagram illustrating example enter 
prise applications and services. Such as those described 
herein, as embodied in the enterprise application platform 
112, according to an exemplary embodiment. The enterprise 
application platform 112 includes cross-functional services 
132 and domain applications 134. The cross-functional ser 
vices 132 include portal modules 240, relational database 
modules 242, connector and messaging modules 244, appli 
cation program interface (API) modules 246, and develop 
ment modules 248. 
0020. The portal modules 240 may enable a single point of 
access to other cross-functional services 132 and domain 
applications 134 for the client machine 116, the small device 
client machine 122, and the client/server Machine 117 of FIG. 
1. The portal modules 240 may be utilized to process, author, 
and maintain web pages that present content. (e.g., user inter 
face elements and navigational controls) to the user. In addi 
tion, the portal modules 240 may enable user roles, a con 
struct that associates a role with a specialized environment 
that is utilized by a user to execute tasks, utilize services, and 
exchange information with other users and within a defined 
Scope. For example, the role may determine the content that is 
available to the user and the activities that the user may 
perform. The portal modules 240 may include, in one imple 
mentation, a generation module, a communication module, a 
receiving module, and a regenerating module. In addition, the 
portal modules 240 may comply with web services standards 
and/or utilize a variety of Internet technologies, including, but 
not limited to, Java, J2EE, SAP's Advanced Business Appli 
cation Programming (ABAPR) Language and Web Dynpro. 
XML, JCA, JAAS, X.509, LDAP, WSDL, WSRR, SOAP. 
UDDI, and Microsoft .NET. 
0021. The relational database modules 242 may provide 
support services for access to the database 130 (FIG. 1) that 
includes a user interface library. The relational database mod 
ules 242 may provide Support for object relational mapping, 
database independence, and distributed computing. The rela 
tional database modules 242 may be utilized to add, delete, 
update, and manage database elements. In addition, the rela 
tional database modules 242 may comply with database stan 
dards and/or utilize a variety of database technologies includ 
ing, but not limited to, SQL, SQLDBC, Oracle, MySQL, 
Unicode, and JDBC. 
0022. The connector, and messaging modules 244 may 
enable communication across different types of messaging 
systems that are utilized by the cross-functional services 132 
and the domain applications 134 by providing a common 
messaging application processing interface. The connector 
and messaging modules 244 may enable asynchronous com 
munication on the enterprise application platform 112. 
0023 The application program interface (API) modules 
246 may enable the development of service-based applica 
tions by exposing an interface to existing and new applica 
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tions as services. Repositories may be included in the plat 
form 112 as a central place to find available services when 
building applications. 
0024. The development modules 248 may provide a devel 
opment environment for the addition, integration, updating, 
and extension of Software components on the enterprise 
application platform 112 without impacting existing cross 
functional services 132 and domain applications 134. 
0025 Turning to the domain applications 134, customer 
relationship management applications 250 may enable access 
to, and facilitate collecting and storing of relevant personal 
ized information from multiple data sources and business 
processes. Enterprise personnel that are tasked with develop 
ing a buyer into a long-term customer may utilize the cus 
tomer relationship management applications 250 to provide 
assistance to the buyer throughout a customer engagement 
cycle. 
0026 Enterprise personnel may utilize financial applica 
tions 252 and business processes to track and control financial 
transactions within the enterprise application platform 112. 
The financial applications 252 may facilitate the execution of 
operational, analytical, and collaborative tasks that are asso 
ciated with financial management. Specifically, the financial 
applications 252 may enable the performance of tasks related 
to financial accountability, planning, forecasting, and manag 
ing the cost of finance. 
0027 Human resources applications 254 may be utilized 
by enterprise personnel and business processes to manage, 
deploy, and track enterprise personnel. Specifically, the 
human resources applications 254 may enable the analysis of 
human resource issues and facilitate human resource deci 
sions based on real-time information. 
0028 Product life cycle management applications 256 
may enable the management of a product throughout the life 
cycle of the product. For example, the product life cycle 
management applications 256 may enable collaborative engi 
neering, custom product development, project management, 
asset management, and quality management among business 
partners. 
0029 Supply chain management applications 258 may 
enable monitoring of performances that are observed in Sup 
ply chains. The Supply chain management applications 258 
may facilitate adherence to production plans and on-time 
delivery of products and services. 
0030 Third-party applications 260, as well as legacy 
applications 262, may be integrated with domain applications 
134 and utilize cross-functional services 132 on the enterprise 
application platform 112. 
0031 Additionally, collaborative applications 264 may 
facilitate joint creation and modification of documents and 
other work product by multiple users, and data management 
applications 266 may enable data organization and other 
management functions to be performed on data generated by 
one or more other domain applications 134. 
0032 FIG. 3 is a block diagram of example modules 
employable in the cross-functional services 132 of FIG. 1 for 
systems and methods of tracing an API. In the example of 
FIG. 3, the cross-functional services 132 include an applica 
tion programming interface library 302, a proxy object gen 
eration module 304, an execution trace generation module 
306, a test execution module 308, and a trace file 310 or 
similar data structure. In some implementations, one or more 
of these modules may be incorporated in other modules of the 
cross-functional services 132. For example, the API library 
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302 may exist as one or more of the API modules 246 (FIG. 2), 
which may expose interfaces of one or more of the domain 
applications 134 (FIG. 2) for use by one or more client 
machines 116, 117, and 122 (FIG. 1). In another implemen 
tation, one or more of the modules 302 through 310 may exist 
as one or more of the development modules 248 (also FIG. 2). 
Further, any of the modules 302 through 310 may be com 
bined into fewer modules, or may be partitioned into a greater 
number of modules. In addition, while the embodiments dis 
cussed herein presume the use of the client-server architec 
ture of the system 110 of FIG. 1, the modules 302 through 310 
may be employed in a peer-to-peer arrangement, or even 
within a single computing system hosting both the API and 
the application accessing the API. 
0033. The API library 302 may define one or more object 
oriented classes by which objects of the API may be created. 
The created API objects may include methods available for 
use by an external application to access the various domain 
applications 134 provided in the enterprise application plat 
form 112 (FIG. 1). As described more fully below, the use of 
the API objects by the external application may be traced to 
allow analysis of the functioning of the API and the use of the 
API by the external application. The API objects may be 
structured such that the external application need only access 
one or a few “root API objects directly to perform its desired 
functions. In this example, the external application may 
access other API objects via the root API objects. In other 
cases, a significant number of API objects may be accessible 
to the application directly. Also, some API libraries may be 
designed to allow only one-way calls of API methods from 
the external application, while other API libraries may 
include objects that call methods of the external application, 
thus facilitating a two-way calling environment. Such an 
environment facilitates “eventing.” in which the API may 
asynchronously alert the external application to an event 
detected by the API. In some implementations, the design or 
structure of the API may be considered in determining how 
the tracing of the API is best implemented. 
0034. The proxy object generation module 304 may gen 
erate or create the one or more proxy objects responsible for 
recording method calk and other information involving the 
use of the API. In one example, the API library 302 may 
include or make reference to the proxy object generation 
module 304 to facilitate the creation of the proxy objects in 
response to the creation of one or more of the API objects. In 
another example, the functionality of the proxy object gen 
eration module 304 may be incorporated into one or more Of 
the API classes such that a call to a constructor method for an 
API object may result in the creation of the both the intended 
API object and its corresponding proxy object. Other imple 
mentations of the proxy object generation module 304 are 
also possible. 
0035. The execution trace generation module 306 may 
receive the recorded method calls and other related informa 
tion from the one or more proxy objects created via the proxy 
object generation module 304 and generate a trace data struc 
ture, such as the trace file 310. In one example, the trace file 
310 may be a human-readable (e.g., textual or XML) sequen 
tial listing of the various Method calls made to the API, 
possibly along with parameters and return values associated 
with those calls. Other information that may be recorded by 
the proxy objects may also be included. In another example, 
the execution trace generation module 306 may generate a 
trace file 310 that includes machine-executable or machine 
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interpretable information, Such as a sequence of method calls 
and associated data that may be executed by the test execution 
module 308 to recreate the recorded execution of the API. 
0036 FIG. 4a provides a block diagram illustrating an 
example client-server system 400 that includes a server 402 
that may be accessed by an agent 404, and a variety of clients 
406a-c. The server 402 may include an embodiment of an 
enterprise application platform 112 (FIG. 1). The client 406a 
may include a client machine 116. The client 406b may 
include a client/server machine 117. The client 406 b c may 
include a small device client machine 122. The clients 406 
may communicate and interact with server 402 through an 
interface 408. The communications and interactions between 
the server 402 and the clients 406 may be logged in a trace file 
31 O. 
0037. The variety of clients 406a-c may each be a separate 
system with a unique hardware and Software application con 
figurations. Two or more of clients 406a-c may share a com 
mon hardware platform and utilize different software appli 
cations. Two or more-of the clients 406a, c may share a 
common software application and utilize different hardware 
platforms. Each of the clients 406a-c may communicate and 
interact with server 402 through interface 408. 
0038 Clients 406a-c may include and provide mecha 
nisms to communicate with other devices, users, databases, or 
equipment. For example, a client may include a communica 
tion management system (CMS) client configured to commu 
nicate and interact with a customer relationship manager 
(CRM) server. A CMS client may be configured to receive 
communications (e.g., telephone calls or on-line queries) 
from a customer, and interact with a CRM server based on the 
received communications. A CRM server may include a data 
base of customer accounts that May be accessed or Utilized 
by a CRM client to facilitate communications with the cus 
tOmer. 

0039 Interface 408 may provide a common base of com 
mands and interactions that may be utilized by each of the 
clients 406a-c. Interface 408 may provide extensions that 
allow individual clients (e.g., client 406a) to perform specific 
operations or interactions with server 402. All interactions 
and communications between server 402 and each of the 
clients 406a-c may be logged to a trace file. For example, 
interface 408 may include an integrated communication inter 
face (ICI) interface that Supports communication between a 
OM server and a CMS client. 
0040 FIG. 4b provides a block diagram illustrating an 
example test system. 450 that may be utilized to simulate any 
of the configurations presented in FIG. 4a, or Any other 
client-server interaction. For example, a server 452 may com 
municate with an agent 454 that is configured to operate or 
control the server 452. The server may be communicatively 
coupled, for example through a network, to a traceplacer 456. 
The trace player 456 may transmit requests 457 to server 452 
and receive responses 560 from the server 452. Similarly the 
trace player 456 may provide responses to the server 452 in 
response to server-requests. 
0041 Trace player 456 may be an independent standalone 
tool to simulate communication with server 452 using the 
content of a trace or any user input. The trace may include a 
record of ICI communication between a CRM server and a 
CMS client. 
0042. The trace player 456 may include a user interface 
that provides a user with a mechanism to review or modify the 
contents of a trace the before the trace is played on the trace 
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player 456. In an example, the interface may allow the user to 
review each interaction between the trace player 456 and the 
server 452 before the interaction is begun. In another 
example, a user may create trace content without a preexisting 
trace file from a client or server. 
0043 FIG. 5 is a flow diagram illustrating an example 
method 500 of preparing a trace of an application program 
ming interface or application interaction for replay and simu 
lation. At 502, a trace file may be retrieved from a system, 
such as server 501, an enterprise application platform 112, or 
any client machine 508. At 504, the retrieved trace file may be 
loaded into a simulation system. 
0044) Continuing with the method 500, at 506 the user 
identifier (user-ID) included in the trace file may be replaced. 
The original user-identifier in the trace may contain user 
information that is specific to an individual client or user that 
may not be available on a trace replay system. The replace 
ment user-identifier may be a generic user-identifier for test 
ing purposes, or a specific user-identifier associated with a 
user authorized to use the trace replay system. 
0045 Similar to the user-identifier replacement at 506, at 
508 the session-identifier (session-ID) included in the trace 
file may be replaced. The original session-identifier may be 
unique to the client-server interactions that generated the 
trace file. As a server may require a unique session-identifier 
for each server-client session, a Substitute session-identifier 
may be inserted into the trace file to replace the original 
session-ID. 

0046. At 510, the replay or simulation of a trace session 
may commence by establishing a connection between a trace 
replay client and a server. A second replay trace log may be 
generated to record the interactions between the server and 
the trace replay client. At 512, the trace replay client may 
automatically step through each of the interactions in the 
trace file, thereby simulating the actions of a specific client 
with a server. In an example, the replay client may include a 
user interface that allows a user to manually select the rate at 
which the trace simulation is conducted. For example, a user 
may limit the rate of the simulation to one request/response 
pair every thirty seconds, two minutes, five minutes or other 
user specified time interval. 
0047. While the operations 502 through 508 of the method 
500 of FIG. 5 are shown in a specific order, other orders of 
operation, including possibly concurrent execution of at least 
portions of one or more operations, may be possible in some 
implementations. For example, the user-id and session-id 
may be replaced concurrently or in a different order in some 
implementations. 
0048 FIG. 6 provides a block diagram of a trace simula 
tion system 600 illustrating an example of the interactions 
with an example trace player 602. A trace player may be 
configured to communicate with a server 604. The commu 
nications between the trace player 602 and the server 604 
May be automated or in response to user input through a user 
interface 606. The trace player 602 may receive a trace file 
608 that contains a record of previous interactions between a 
client (not shown) and server 604 or a different server device. 
The trace player 602 may generate a new trace log 610 that 
includes a record Of the interactions between the trace player 
602 and the server 604. 
0049. While the above discussion focuses on enterprise 
applications and platforms and their associated client sys 
tems, any device executing software or firmware may benefit 
from application of the various principles described herein. 
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For example, the tracing techniques discussed above may be 
implemented in general-purpose computing systems, as well 
as in special-purpose embedded systems, such as cellular 
phones, personal digital assistants (PDAs), computer tablets, 
entertainment system components, “smart” appliances, gam 
ing Systems, and so on. 
0050 FIG. 7 depicts a block diagram of a machine in the 
example form of a processing system 700 within which may 
be executed a set of instructions for causing the machine to 
perform any one or more of the methodologies discussed 
herein. In alternative embodiments, the machine operates as a 
standalone device or may be connected (e.g., networked) to 
other machines. In a networked deployment, the machine 
may operate in the capacity of a server or a client machine in 
a server-client network environment, or as a peer machine in 
a peer-to-peer (or distributed) network environment. 
0051. The machine is capable of executing a set of instruc 
tions (sequential or otherwise) that specify actions to be taken 
by that machine. Further, while only a single machine is 
illustrated, the term “machine' shall also be taken to include 
any collection of machines that individually or jointly execute 
a set (or multiple sets) of instructions to perform any one or 
more of the methodologies discussed herein. 
0.052 The example of the processing system 700 includes 
a processor 702 (e.g., a central processing unit (CPU), a 
graphics processing unit (GPU), or both), a main memory 704 
(e.g., random access memory), and static memory 706 (e.g., 
static random-access memory), which communicate with 
each other via bus 708. The processing system 700 may 
further include video display unit 710 (e.g., a plasma display, 
a liquid Crystal display (LCD), or a cathode ray tube (CRT)). 
The processing System 700 also includes an alphanumeric 
input device 712 (e.g., a keyboard), a user interface (UI) 
navigation device 714 (e.g., a mouse), a disk drive unit 716, a 
signal generation device 718 (e.g., a speaker), and a network 
interface device 720. 

0053. The disk drive unit 716 (a type of non-volatile 
memory storage) includes a machine-readable medium 722 
on which is stored one or more sets of data structures and 
instructions 724 (e.g., Software) embodying or utilized by any 
one or more of the methodologies or functions described 
herein. The data structures and instructions 724 may also 
reside, completely or at least partially, within the main 
memory 704, the static memory 706, and/or within the pro 
cessor 702 during execution thereof by processing system 
700, with the main memory 704 and processor 702 also 
constituting machine-readable, tangible media. 
0054 The data structures and instructions 724 may further 
be transmitted or received over a computer network 750 via 
network interface device 720 utilizing any one of a number of 
well-known transfer protocols (e.g., HyperText Transfer Pro 
tocol (EMT)). 
0055 Certain embodiments are described herein as 
including logic, or a number of components, modules, or 
mechanisms. Modules may constitute either software mod 
ules (e.g., code embodied on a machine-readable medium or 
in a transmission signal) or hardware modules. A hardware 
module is a tangible unit capable of performing certain opera 
tions and may be configured or arranged in a certain manner. 
In example embodiments, one or more computer systems 
(e.g., the processing system 700) or one or more hardware 
modules of a computer system (e.g., a processor 702 or a 
group of processors) may be configured by Software (e.g., an 
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application or application portion) as a hardware module that 
operates to perform certain operations as described herein. 
0056 Invarious embodiments, a hardware module may be 
implemented mechanically or electronically. For example, a 
hardware module may include dedicated circuitry or logic 
that is permanently configured (for example, as a special 
purpose processor, such as a field-programmable gate array 
(FPGA) or an application-specific integrated circuit (ASIC)) 
to perform certain operations. A hardware module may also 
include programmable logic or circuitry (for example, as 
encompassed within a general-purpose processor 702 or 
other programmable processor) that is temporarily config 
ured by software to perform certain operations. It will be 
appreciated that the decision to implement a hardware Mod 
ule mechanically, in dedicated and permanently configured 
circuitry, or in temporarily configured circuitry (for example, 
configured by software) may be driven by cost and time 
considerations. 

0057 Accordingly, the term “hardware module' should 
be understood to encompass a tangible entity, be that an entity 
that is physically constructed, permanently configured (e.g., 
hardwired) or temporarily configured (e.g., programmed) to 
operate in a certain manner and/or to perform certain opera 
tions described herein. Considering embodiments in which 
hardware modules are temporarily configured (e.g., pro 
grammed), each of the hardware modules need not be con 
figured or instantiated at any one instance in time. For 
example, where the hardware modules include a general 
purpose processor 702 that is configured using software, the 
general-purpose processor 702 may be configured as respec 
tive different hardware modules at different times. Software 
may accordingly configure a processor 702, for example, to 
constitute a particular hardware module at one instance of 
time and to constitute a different hardware module at a dif 
ferent instance of time. 

0058 Modules can provide information to, and receive 
information from, other modules. For example, the described 
modules may be regarded as being communicatively coupled. 
Where multiples of such hardware modules exist contempo 
raneously, communications may be achieved through signal 
transmissions (such as, for example, over appropriate circuits 
and buses) that connect the modules. In embodiments in 
which multiple modules are configured or instantiated at dif 
ferent times, communications between such modules may be 
achieved, for example, through the storage and retrieval of 
information in memory structures to which the multiple mod 
ules have access. For example, one module may perform an 
operation and store the output of that operation in a memory 
device, to which it is communicatively coupled. A further 
module may then, at a later time, access the memory device to 
retrieve and process the stored output. Modules may also 
initiate communications with input or output devices, and can 
operate on a resource (for example, a collection of informa 
tion). 
0059. The various operations of example methods 
described herein may be performed, at least partially, by one 
or more processors 702 that are temporarily configured (e.g., 
by software) or permanently configured to perform the rel 
evant operations. Whether temporarily or permanently con 
figured. Such processors 702 may constitute processor-imple 
mented modules that operate to perform one or more 
operations or functions. The modules referred to herein may, 
in some example embodiments, include processor-imple 
mented modules. 
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0060 Similarly, the methods described herein may be at 
least partially processor-implemented. For example, at least 
some of the operations of a method may be performed by one 
or more processors 702 or processor-implemented modules. 
The performance of certain of the operations may be distrib 
uted among the one or more processors 702, not only residing 
within a single machine but deployed across a number of 
machines. In some example embodiments, the processors 702 
may be located in a single location (e.g., within a home 
environment, within an office environment, or as a server 
farm), while in other embodiments, the processors 702 may 
be distributed across a number of locations. 
0061. While the embodiments are described with refer 
ence to various implementations and exploitations, it will be 
understood that these embodiments are illustrative and that 
the scope of claims provided below is not limited to the 
embodiments described herein. In general, the techniques 
described herein may be implemented with facilities consis 
tent with any hardware system or hardware systems defined 
herein. Many variations, modifications, additions, and 
improvements are possible. 
0062 Plural instances may be provided for components, 
operations, or structures described hereinas a single instance. 
Finally, boundaries between various components, operations, 
and data stores are somewhat arbitrary, and particular opera 
tions are illustrated in the context of specific illustrative con 
figurations. Other allocations of functionality are envisioned 
and may fall within the scope of the claims. In general, struc 
tures and functionality presented as separate components in 
the exemplary configurations may be implemented as a com 
bined structure or component. Similarly, structures and func 
tionality presented as a single component may be imple 
mented as separate components. These and other variations, 
modifications, additions, and improvements fall within the 
Scope of the claims and their equivalents. 
What is claimed is: 
1. A computerized method for simulating a server interface 

for a plurality of clients, the server interface including a 
plurality of interface message types, the method comprising: 

creating a trace entry for each one of a plurality of trans 
actions through the server interface for each client; 

recording in the trace entry, a message type, and message 
data for each one of the plurality of transactions; 

transferring a collection of trace entries fora individual one 
of the plurality of clients to a trace player; 

replacing a client identifier in the trace entry with an iden 
tifier associated with the trace player; and 

replaying an interaction between the server interface and 
the individual one of the plurality of clients. 

2. The method of claim 1, wherein the server interface 
generates a dynamic identifier for each client and each client 
session. 

3. The method of claim 2, comprising: 
replacing the dynamic identifier in the trace entries with a 

simulation identifier associated with the trace player. 
4. The Method of claim 1, comprising: recording a user 

identifier in the collection of trace entries; and 
replacing the user identifier at the trace player with a player 

identifier. 
5. The method of claim 1, farther comprising: 
performing a test of a client application using the collection 

of trace entries, the collection of trace entries comprising 
a sequence of interactions between the client application 
and a server application. 
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6. The method of claim 1, comprising: storing the trace 
entry in a log file at the server. 

7. The method of claim 1, comprising: storing the trace 
entry in a log file at the client. 

8. The method of claim 1, comprising: receiving, through 
an interactive user interface mechanism, modifications to 
trace entries prior to or during the replay of the interaction 
between the server and the client. 

9. The method of claim 1, comprising: parsing the collec 
tion of trace entries for server interface message types. 

10. The method of claim 1 wherein the server is a customer 
relationship manager (OM) and the client is a communication 
management system (CMS). 

11. The method of claim 10, wherein the server interface 
includes a simple object access protocol (SOAP) interface. 

12. The method of claim 10, wherein the server interface 
includes an integrated communication interface (ICI) com 
patible protocol. 

13. A non-transitory computer-readable storage medium 
comprising instructions that, when executed by at least one 
processor of a machinehaving a server interface that Supports 
a plurality of interface Message types, cause the machine to 
perform operations comprising: 

creating a trace entry for each one of a plurality of trans 
actions through the server interface for a client; 

recording in the trace entry, a message type, and message 
data for each one of the plurality of transactions; 

transferring a collection of trace entries fora individual one 
of he plurality of clients to a trace player; 

replacing a client identifier in the trace entry with an iden 
tifier associated with the trace player; and 

replaying an interaction between the server and the clients. 
14. The non-transitory computer-readable storage medium 

of claim 13, wherein the server interface generates a dynamic 
identifier for the client and each client session; and 

the operations further comprising: replacing a client iden 
tifier includes replacing the dynamic identifier in the 
trace entries with a simulation identifier associated with 
the trace player. 

15. The non-transitory computer-readable storage medium 
of claim 13, the operations further comprising: 

recording a user identifier in the collection of trace entries; 
and 

replacing the user identifier at the trace player with a player 
identifier. 

16. The ion-transitory computer-readable storage medium 
of claim 13, the operations further comprising: 
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receiving, through an interactive user interface mecha 
nism, modified trace entries prior to or during the replay 
of the interaction between the server and the client. 

17. The non-transitory computer-readable storage medium 
of claim 13, the operations further comprising: 

parsing the collection of trace entries for server interface 
message types. 

18. The non-transitory computer-readable storage medium 
of claim 13, wherein the server is a customer relationship 
manager (CRM) and the client is a communication manage 
ment system (CMS), and the server interface includes a 
simple object access protocol (SOAP) interface. 

19. The non-transitory computer-readable storage medium 
of claim 18, wherein the server interface includes an inte 
grated communication interface (ICI) compatible protocol. 

20. A trace simulation system comprising: 
at least one processor, 
a network interface coupled to the at least one processor; 

and 
modules comprising instructions that are executable by the 

at least one processor, the modules comprising: 
an trace translation module configured to receive a trace 

file and replace at least one client identifier in the trace 
file; 

a replay module configured to parse the trace file and 
generate communication messages based on the con 
tent of the, trace file; 

an interface module configured to transmit the commu 
nication messages over the network interface; and 

a user interface module configured to provide a mecha 
nism to review and modify the communication mes 
sages generated by the replay module. 

21. The system of claim 20, wherein the trace translation 
module is further configured to replace at least one session 
identifier in the trace file with a simulation system identifier. 

22. The system of claim 20, comprising: 
a second processor coupled to the at least one processor 

through the network interface, the second processor 
being configured to interact with the interface module. 

23. The system of claim 22, wherein the second processor 
is configured with a customer relationship manager (CRM) 
and the at least one processor includes a communication 
management system (CMS). 

24. The system of claim 20, wherein the network interface 
includes a simple object access protocol (SOAP) interface. 

25. The system of claim 20, wherein the network interface 
includes an integrated communication interface (ICI) com 
patible protocol. 


